Introduction
Chalcones (1,3-diaryl-2-propen-1-ones) ( Fig. 1 ) are important intermediates for the synthesis of biologically active compounds such as flavonoids, isoflavonoids and their derivatives. 1 Due to their bio-physicochemical properties, among which we highlight the antioxidant activity, the chalcones have been the focus of experimental and theoretical investigations. 1, 2 Their properties are related, among other factors, to its great conformational freedom, as well as to the several patterns of substitution of A and B rings. 4 trimethoxy-chalcone (chalcone) molecule. Moreover, it will be compared two different approaches for determining the chemical shift of the chalcone. In the first one (I), the absolute shieldings (σ) for all carbon atoms in each geometrically optimized conformers of the 2'-hydroxy-3,4,5-trimethoxy-chalcone molecule were calculated using the GIAO approximation at the mPW1PW91/6-31G(d)//mPW1PW91/6-31G(d) (NMR// optimization) level of theory, and further used to generate weighted average values for each atom considering the previously obtained conformational distribution, σ aver . In the second one (II), only the σ for the lowest energetic conformer was taken to account, σ lowe .
Methods
A randomized conformational search of the 2'-hydroxy-3,4,5-trimethoxy-chalcone molecule using the Monte Carlo (MC) method with a search limit of 200 structures, and employing the Merck molecular force field (MMFF) as implemented in the Spartan'08 software package5 considering an initial energy cutoff of 10 kcal. mol -1 was performed. The conformation preferences of these molecules are ruled mainly by the formation of hydrogen bond interactions between the OH and C=O, see figure 2.
The goal of this work is to investigate the ability of the scaling factor protocol at the mPW1PW91/6-31G(d)// mPW1PW91/6-31G(d) level of theory to predict the NMR 13C chemical shifts (δ) of the 2'-hydroxy-3,4,5- In the approach (I), only the lowest-energetic conformer was used to obtain the scaled chemical shifts. 
Results and Discussion
Out results are in very good agreement with empirical data. Indeed, 13 C chemical shifts calculated at the mPW1PW91/6-31G(d)//mPW1PW91/6-31G(d) level of theory reproduce the chalcone experimental data with small mean deviation (MD), see equation 2, and mean square deviation (MSD), see equation 3 error (see Table 1 ).
where {δ iexp } and {δ itheor } are 13C NMR experimental and theoretical (δcalc and δscal) chemical shifts of the chalcone. The main differences between experimental and scaled δ, level (I) and (II), were observed in carbons C4, OMe-3, OMe-4 and OMe-5. These differences are consistent with the 3 selected conformers (see fig. 2 ) to obtain the δ at the level (I). The reason is that they have different orientations of the OCH3 group (atoms C3, C4 and C5) with respect to the aromatic ring and the their δ are systematically dependent on the orientation of the methoxy group. 
Conclusions
We investigated the ability of the scaling factor protocol at the mPW1PW91/6-31G(d)//mPW1PW91/6-31G(d) level of theory to predict the NMR 13C δ of the 2'-hydroxy-3,4,5-trimethoxy-chalcone molecule. Although, the two approaches were able to reproduce the δ of the chalcone, significant differences in the calculated δ of the carbons C4, OMe3, OMe4 and OMe5 were observed. The best results were obtained at the level (II), where only the σlowe were taken to account to obtain in order to the δ calc . These findings suggest that, in this case, the level (II) is that best approach and that further analysis of the methoxychalcones is therefore justified.
